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Abstract 



FIELD: medical engineering. SUBSTANCE: operation of apparatus is based on optical radiation of visible 
and/or infrared range. The apparatus has power supply source, number of radiating diodes with different 
spectra from light and/or infrared radiation range which forms radiating diode matrix connected to power 
supply source. Part of diodes are connected in parallel. They form separate groups of parallel-connected 
radiating diodes connected in series. Within separate group of parallel-connected radiating diodes it is 
expedient to select diodes of identical nominal voltage. Diodes of different polarity are connected in pairs 
in groups of parallel-connected diodes so that unipolar diodes are connected in matrix column. Number of 
diodes in every group is selected proceeding from approximate equality of sum of operating currents of 
unipolar diodes in group to full of given direction through matrix. Number of groups is selected proceeding 
from approximate equality of sum of group nominal voltages to output voltage of power supply source. 
Surplus voltage is damped by means of damping resistor (resistors) connected in series to both separate 
diodes and matrix as a whole. The apparatus provides for electric safety and preserves therapeutic 
efficiency in case of failure of part of radiating diodes in matrix. EFFECT: higher reliability. 5 cl, 5 dwg 
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(54) PHYSIOTHERAPEUTIC APPARATUS 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
operation of apparatus is based on optical 
radiation of visible and/or infrared range. 
The apparatus has power supply source, 
number of radiating diodes with different 
spectra from light and/or infrared radiation 
range which forms radiating diode matrix 
connected to power supply source. Part of 
diodes are connected in parallel. They form 
separate groups of parallel-connected 
radiating diodes connected in series. Within 
separate group of parallel-connected 
radiating diodes it is expedient to select 
diodes of identical nominal voltage. Diodes 
of different polarity are connected in pairs 
in groups of parallel-connected diodes so 
that unipolar diodes are connected in matrix 
column. Number of diodes in every group is 
selected proceeding from approximate 
equality of sum of operating currents of 
unipolar diodes in group to full of given 
direction through matrix. Number of groups 
is selected proceeding from approximate 
equality of sum of group nominal voltages to 



output voltage of power supply source. 
Surplus voltage is damped by means of 
damping resistor (resistors) connected in 
series to both separate diodes and matrix as 
a whole. The apparatus provides for electric 
safety and preserves therapeutic efficiency 
in case of failure of part of radiating 
diodes in matrix. EFFECT: higher 
reliability. 5 cl, 5 dwg 
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(54) <PM3l40TEPAnEBTHMECKHW AnnAPAT 

(57) PecfcepaT: 

H3o6peTeHne othochtch k MeAHMHHCKotf 

TeXHMKe, B HaCTHOCTH K C(DM3H0T8pa neBTHMeCKH M 

annaparaM, . pa6oTaK)mnM Ha ocHOBe 
onTHMecKoro M3nyHeHWfl bhaumoi-o m/mtim 
MHc^paKpacHoro Anana30Ha. AnnapaT coa©P>kmt 
mctomhuk nwTaHwn, p*A nsnyMaiciAMx ahoaob c 
paanMMHbiMM cneicrpaMU H3 cseTOBoro m/htm 
MHc^paKpacHoro Anana30HOB u3JiyMeHna 
o6pa3yiomnfi MaTpnny n3jiyMarau4nx a^oaob, 
noAKniOMeHHyio k ncTOMHUKy nmaHMf?, MacTb 
Ahoaob coeAMHeHa napannenbHo w o6pa3yeT 
OTAenbHbie noAP«Abi napannenbHO 
coeAHHeHHbix Msnynatomwx ahoaob, 
coeflMHeHHbie nocneAOBaTenbHO. B npep&nax 
oTAenbHoro noAPflfla napannenbHO 
coe ah h e h h bix MsnyMaKDiAnx ahoaob 
i4enecoo6pa3Ho AHOAbi noA6npaTb 

HAeHTHMHblMH no MX HOMHHaTlbHOMy 

Hanpn>KeHMK). B noApflflbi napannenbHo 
coeAHHeHHbix amoaob BKnioMaioT ahoaw napHo 
pa3Hono/iflpHO TaK, MTo6bi b cTon6uax Marpni^bi 
6buin BKniOHeHbi AHOAbi OAHOi* normpHOCTH. 
KonuqeCTBO ahoaob b Ka)KAOM noAp^Ay 
Bbi6npaK)T hcxoah H3 npn6riM3MTe/ibHoro 
paBeHCTBa cyMMbi pa6oMnx tokob 
OAHonoruipHbix ahoaob noAPWa nonHOMy TOKy 
AaHHoro HanpaaneHkm nepes MaTpi/my, a 

KOJiMMecTBo noAPHaoB BW6npatOT UCXOA* H3 



npn6nn3HTeribHoro paBeHCTBa cyMMbi 
HOMMHanbHbix Hanpn>KeHMK noApwoB 
BbixoAHOMy HanpyiKeHUJo MCTOMHMKa nuraHnn. 
HannLLieK HanpflxeHHfl racflT c noMOiAbid 
racflLAero pe3wcropa (pe3ncTopoB), 
BKnioMeHHoro nocneAOBaienbHo kbk c 
OTAe/ibHbiMH AHOAaMU, TaK n c MaTpnne^ B 
i^enoM. AnnapaT o6ecneMHBaeT BbicoKyK) 
HaAexHocTb m a/ieicrpuMecKyto 6e3onacHocTb 
npn coxpaHeHHM TepaneBTWHecKotf 

3C(DC})eKTMBHOCTM npH B03MO>KHbIX OTKa3aX M3CTM 

nsnyMaioiAnx ahoaob b MaTpnue. 4 3.n.cf)-ribi t 5 
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TSXHHKe, B MaCTHOCTM K 0>U3U0TepaneBTMMeCKUM 

annapaTaM, pa6oTaK>mMM Ha ocHoee o6nyMeHH« 
naTonorvmecKwx • OMaroB uinui 6uionornMecKM 

aXTMBHblX 30H (TOMeK) OnTHMeCKUM M3JiyM©HMGM 

BH/jHMoro n/nni/i MH<4)paKpacHoro A^ana30Ha m 
npeAHaaHaneHO An* ocymecTBneHWH 
c}>vi3noTepaneBTMMecKMx npoueflyp b oonacTu 
peBMaTonoruM, AepMaTO/iorwn, xnpyprvin n 
Apyrux o6nacTax MeAHijHHbi. 

H 3B8CTHbi na3epHbie 
0M3HOTepaneBTHMecKne annapaTbi, b KOTopbix 

MCTOMHHKOM M3fiyMeHMfl flBJlfleTCfl ra30BblB HT1H 

nonynpoBOAHMKOBbiPi na3ep unu na3epHan 
MaTpuL^a [1] . AnnapaTbi AocraTOMHO tunpoKO 
npnwieHflK)TCfl, no3BonntoT ocymecrawTb 
6onbiuoe KonnMecTBO c£w3HOTepaneBTUMecKvtx 
npoi^eAyp b pa3JiMMHbix oTpacnax MeflnijUHbi, 
oAHaKo o6naAaK)T cpaBHure/ibHo HH3Kotf 
AonroBeHHOCTbio, BbicoKOtf ueHow w Tpe6y»OT 
Macro BbicoKnx nwratomux HanpJttKeHWfi, TO ecTb 
o6naAaiOT noBbiiueHHofi snexTpHHecKotf 
onacHOCTbK) b OKcnnyaTauMM. 

H3BecTeH npocTOtf m AocraTOMHO fleaieBbiM 

CBeTOAMOflHbIM 4>M3MOTepaneBTMHeCKMW 

annapaT [2], b kotopom no/iynpoBOAHMKOBbie 
MsnyMaiOLUMe AHOAbi bhahmoto 

(npeniviymecTBeHHo xpacHoro) Anana30Ha 
coeAHHeHbi nocneAOBaTenbHO b 
6onee i^enew, o6pa3yn MaTpHi^y. 
Ka>KAan H3 ijenefi noAxnioMeHa k 
nuTaHnfl, BbinonHeHHOMy, icaK npaBuno, no 
cxeMe reHepaTopa TOKa. Hctohhhk nuTaHUR 
MO>KeT niweTb b cBoeM cocTase cpeACTBa 
ynpaBneHUfl napaMerpaiviM H3nyHeHHH 
(pery/urrop TOKa, MOAynflTop, TawMep m np.). 

HeAOCTaTKaMU annapaTa HBnnioTCfl 
orpaHvmeHHbie TepanesTHMecxwe bo3mo>khocth, 
o6ycnoaneHHbie Teiv/i, mto oh ncnonb3yeT nnujb 
M3nyMeHne oahom AnMHbi BonHbi. 

H3BecTHbf oonee coBepweHHbie 
4>M3HOTepaneBTHMecKwie annapaTbi [3,4], 
ncrio/ib3yK)LHMe b xaMecTBe mctomhwkob 
CBeTOA^OAW c pasriHMHbiMn cneiapawin M3 
CBeTOBoro h MHqbpaKpacHoro Anana30HOB a^hh 
BonH. Ka^AbiCi M3 annapaTOB coAep)KMT 6noK 
nnTaHM«, pflA M3JiyMaiou4nx ahoaob c 
paannMHbiMn cneiapaMH U3 CBeTOBoro m 
nHc^paKpacHoro Anana30HOB M3nyMeHHfl, 
o6pa3yioiAM^ Maipni^y ManyMaiomuix ahoaob, 
KOTOpbie coeAMHeHbi Me>KAy co6otf no MeHbtiiefi 
Mepe b OAHy nocneAOBaTenbHyio i^enb, 
noAKniOMeHHyio k cnoxy nuTaHMfl. B xoHKpeTHbix 
annapaTax, nocTpoeHHbix ho Taxofi cxeMe, 
KonnMecTBO nocneAOBaTenbHO BxniOHeHHbix 
ahoaob b OAHy i4enb cocTaBrmeT Hecxonbxo 
Aec^TKOB [4]. 

K OCHOBHbIM HeAOCTaTKaM ynoMAHyTbix 
annapaTOB othocmtca cpaBHMTenbHo HH3Kafl 
HaAe>KHOCTb nocneAOBaTenbHbix i^enePi 
v\3ny^a\ou\v\x ahoaob, tbk kbk bwxoa H3 ctdoa 
OAHoro AHOAa wnn KOHTaxrHoro y3na (nafiKH, 
CBapKvi) npM OTKa3e Tuna "oepbiB", mto 
Han6onee nacTo BCTpeMaeTcn npn oTKasax 
H3nyMafOLi4MX ahoaob, npuBOAUT k 
KaTacTpo<j)iiMecKOMy OTxasy annapaTa, to ecTb 
BbiBOAMT H3 crrpofl annapaT b qejioM. 

ripn napannenbHOM noAcoeAnneHnn k 
MCTOMHUKy nHTaHUfl (reHepaTopy Toxa) 
HecKoribKnx oTAenbHbix nocneAOBaTenbHbix 
AHOAHbix ueneti BbixoA M3 ctdoa OAHoro M3 
Ahoaob nocneAOBaTenbHO^ qenn npeKpaujaeT 
paooTy stoPi i^enn, pe3KO yweHbwaeT tok (xaK 
npaBuno, ao Hynn) b uenn m npMBOAUT x 
cxaMKOo6pa3HOMy BospacTaHMK) Toxa b 1/M pa3 
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xonnMecTBo nAeHTMMHbix nocneAOBaTenbHbix 
Ljenefi b annapaTe). A oto b cboio oMepeAb 
MOKeT npMBecTM KnasiiHoo6pa3HOMy BbixoAy M3 
cTpon ocTaBiijnxc« ahoaob, nocxonbKy 
noBbiiueHHbi^ pa6oMni^ tok pe3xo coxpau^aeT 
Bpewa pa6oTbi nsnyMaiou^wx ahoaob. 

Kpoivie Toro, bwxoa H3 CTpo« oahoA H3 
nocneAOBaTenbHbix qenevi yweHbiuaeT b »1/M 
pa3 BbixoAHyio onTMMecxyio Mou^HocTb 
annapaTa. 3HaHMTenbHoe yMeHbiueHMe 
BbixoAHOii onTWMecKOtf MomHOCTn annapaTa no 
cymecTsy npuBOAHT ero b HeroAHOcTb, Tax xax 
HapyujaeT ycnoBna bo3A6^ctbha n3nyMeHM« Ha 
6nonornMecicne o6"beKTbi (MeHfliOTCfl 
GHepreTvmecKne xapaxTepucTHKM n3nyMeHMfl, 
A03bi m T.n.). a, 3H3MMT, m nonyMaeMbiM 
pe3ynbTaT neneHnw MO>xeT cytAecTBeHHO 
OTnuMaTbcn ot pe3ynbTaTOB, nonyneHHbix c 
noMoiMbio nonHOCTbMD ncnpaBHbix m npuroAHbix k 
GxcnnyaTai^nn annapaTOB. 

K BecbMa BaKHbiM HeAOCTaTKaM TaKoro Tuna 
annapaTa (cm, HanpuMep, [4]) othocmtca 
noBbJUjeHHan anemrpuMecKaR onacHOCTb npw era 
3KcnnyaTau\nn, CBflsaHHas c TeM, mto annapaT 
nuTaeTCfl HenocpeACTBeHHO ot ceTM 
nepeMeHHoro TOKa HanpflKeHnew 220 B, 
KOTOpoe Mepe3 liJHyp bboahtca b xopnyc 
annapaTa n, cneAosaTenbHO, TOxoseAyiMne 
aneivieHTbi annapaTa, HaxoAfltUnecw noA 
yxa3aHHbiM HanpflxeHneM, pacnonara»OTC« b 
HenocpeACTBeHHofi 6nn3ocTM ot Tena namiemra. 

Llenbio HacTOflmero M3o6peTeHHfl flBnweTcn 
co3AaHne cf)M3MOTepaneBTHMecKoro annapaTa 
nOBbllLieHHOfl HaA©>KHOCTM w snexTpHMecKotf 
6e3onacHOCTM. 

flnfl AocTM>xeHM« nocTaBneHHOM i^enn b 
4>M3MOTepaneBTMMecKOM annapaTe, 
coAep>KaineM mctomhmk nuTaHMfl, pjiA 
M3nyMaioL4nx ahoaob c pa3nnMHbiMn cneKTpaiwn 
M3 CBeTOBoro n/wnn MH4)paKpacHoro Awana3OH0B 
nsnyMeHMfl, oGpa3yioiJnnK MaTpnuy n3nyMatomnx 
ahoaob, noAxnioMeHHyHD k ncTOMHuxy nuTaHUfl, 
MacTb ahoaob coeAHHeHbi napannenbHO m 
o6pa3yioT oTAenbHbie noAP«Abi napannenbHO 
coeAHHeHHbix M3nyMaioinnx ahoaob, 
coeAHHeHHbie nocneAOBaTenbHO. 

flnfl 6onee ycToCiMUBO^ paGoTbi annapaTa n 
ynpomeHUfl c6opkh i4enecoo6pa3HO AHOAbi b 
npeAenax OTAOTibHoro noAP«Aa napannenbHO 
coeAHHeHHbix M3nyHaioinnx ahoaob noA6npaTb 

MAeHTMMHbIMM no HX HOMUHanbHOMy 

HanpR^eHMio. 

(IpH Heo6xoAHMOGTM BxniOMaTb B noAP^A 
M3nyHaiomne AHOAbi, pa3nnMaioiAHecn no 

HOMHHanbHblM HanpflMCeHHHM M paGOMMM TOKaM 

t^enecoo6pa3HO b noAp^Aax napannenbHO 
coeAHHeHHbix ahoaob no weHbuueii Mepe MacTb 
ahoaob CHaoAHTb oTAenbHbiMn racflu^HMM 

pe3MCTOpaMM. 

3aMacTyio us TexHUMecKHX wnn MeAHqHHCKHX 
coo6pa)xeHMPi B03HMKaeT h eo6xoAH moot b 
np^MeHATb mctomhmk nuTaHnw nepeMeHHoro 
TOKa (HanpuMep, c ijenbio MOAynwi4HH 
nsnyMeHnw). B TaKOM cnynae qenecoo6pa3HO b 
noAPWbi napannenbHO coeAHHeHHbix ahoaob 
BKnioMaTb AHOAbi napHO pa3HononnpHO TaK, 

MT06bl B pPASX MaTpML^bl 6binn BKniOMeHbl 
AHOAbi OAHOft nonnpHOCTH. 

(locKonbKy M3nyMaiOLAHe ahoaw pa3nHMHoro 
cnexTpa M3nyMeHMfl, xax npaBuno, pa3/iMMaiOTCfl 
BenMMUHaMM pa6oMMX tokob h HanpjuKeHMtf, to 
Ann c6anaHCMposaHHO^ paooTbi MaTpHLibt 
Heo6xoAHMO 3aAaBaTb onpeAeneHHoe 
KonHMecTBO ahoaob b xaxAoR nenn (ecnn 
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Heb6xoAHMo yMMTbieaTb npn onpeaeneHHH 
fconvmecfBa ahoaob). B o6meM cnyMae 
Konn^ecTBO ahoaob b Ka>KAOM noAPflAy 
Bbi6npaK)T mcxoar npn6nn3HTenbHoro 
paBSHCTBa cyMMbi pa6oMnx tokob 
OAHononnpHbix ahoaob noApflAa nonHOMy TOKy 
AaHHoro HanpaaneHi/iH nepe3 warpnuy, a 
KOJinnecTBo noApflAOB Bw6wpaiOT mcxoaa H3 
npn6nn3nrejibHoro paBeHCTBa cyMMbi 
HOMUHanbHbix HanpHJKeHnvi noAP^AOB 

BblXOflHOMy HanpP>KeHMK> MCTOMHMKa nMTaHMfl. 

H3nniueK HanpsoKeHun MO>KeT 6birb noraiueH 
c noMOiAbK) racamero pe3HCTopa (peancTopos). 
BicnioMeHHoro nocneAOBarenbHO kbk c 
OTAeribHbiMn AMOAaMH, TaK m c MaTpni;etf b 
L\enoM. 

TeM He MeHee, Ha npaKTwce 
npeAnoMTMTenbHee b napanneribHbie noApWbi 
o6i>eAHHflTb A^OAbi OAHoro cneicrpa M3nyMeHWfl 

(i4BeTa cBeMeHUflX- 

PlpH T3KOM coeAHHeHwn akoaob b MaTpMi^e 

BblXOA H3 CTPOH OAHOro U3 AMOAOB npUBOAHT K 

HesHaMHTe/ibHOMy (He 6onee HecKonbKux 
npoi^eHTOB) yBennHeHMto TOKa, npoTeKaiomero 
Mepe3 AnoAbi GToro noAP«Aa; tok, npoTeKaK>mnfi 
nepe3 A^OAbi Apyrux noAPflAOB, ocTaeTcn 
Hen3MeHHbiM n pa6oTOcnoco6HOCTb annapaTa 
He HapyiuaeTca. TeopeTHMecKaa w 
SKcnepuMeHTanbHafl oi^eHKa noKasbiBaer, hto 
OTI03 ao 30% ahoaob b MaTpuL^e He npHBOAUT K 

CymeCTBeHHbIM M3MeHeHMflM BblXOAHOM 

moiahocth \A KaTacTpocJ^MMecKOMy OTKa3y 
annapaTa. TaKUM o6pa30M Haflexo-iocTb 
annapaTa cymecrBeHHO B03pacraeT. 

Pa3yMHoe KonnMecTBo ahoaob b cTon6t4ax 
MaTpML^bi He npeBbiujaeT 3-6, a onTMManbHoe 
KonnqecTBo napannenbHO BKniOMeHHbix ahoaob 
b pflAy paBHO 4-10 n onpeAeJi^BTCfl pa6oMMM 

TOKOM AHOAOB H AOnyCTHMblM (HOMUHaflbHblM) 

bwxoahwm tokom mctomhwo nuraHHH. PaCoMee 
HanpflxeHne TaKofi MaTpuLjbi 
no^ynpoBOAHUKOBbix • nanyMaiomnx a^oaob 
OKa3biBaeTcn b npeAenax 5,5-12,0 B, to ecTb 
MaTpni^a MoxeT 6"biTb 3anwTaHa ot 
HH3KOBonbTHoro aKKyMynaTopa nnn frnoKa 
nuTaHMJi c noHVDKaiomuM TpaHccj>opMaTopoivi. 
CneAOBaTenbHO, npn 3KcnnyaTam/in k Teny 
nai^neHTa noAHoa/rrcfl annapaT c hh3kwm 
Hanpfl)KeHneM nuTaHUfl - b HecKonbKO BonbT, 
neM o6ecneMMBaeTC« Bbicc-Kvitf ypoBeHb 
aneKTpuMecKoR 6e3onacHOCTH SKcnnyaTaijHH 
annapaTa. 

TaKUM o6pa30M, nepeMncneHHbie npn3Ha«n 
o6ecneHMBaioT (J)ti3MOTepaneBTM4ecKOMy 
annapaTy BbicoKyio HaAe>KHOCTb m 
oneKTpHMecKyio 6e3onacHocTb npH coxpaHeHW/i 
TepaneBTMMecKoi^ 3cf>a>eKTHBHOCTn npn 

B03M0)KHblX 0TKa3aX M3CTH H3nyMaK3lHHX A^OAOB 

b MaTpime. 

flanee H3o6peTeHne noBO-meTca 
MepTe>KaMM. 

Ha o>nr. 1 noKa3aHa aneKTpuMecicafl cxewa 
npeAnaraeMoro 4)M3MOTepaneBTMMecKoro 
annapaTa c nonapHbiM mctohhukom nwTaHUfl, 
3/ieKTpMMecKafl cxeMa c sanHTKofi MaTpnubi 
Ahoaob nepeMeHHbiM tokom npuBeAeHa Ha cpur. 
2. Ha o>nr.3 npuBeAeH <$parMeHT MaTpnqbi c 
Ahoaom, cHa6>KeHHbiM racniAMM pe3ncropoM. Ha 
o>Mr.4 npuBeAeHa cxeivia, no KOTOpotf 
npoBeAeHbi aKcnepuMeHTanbHwe ncnbJTaH^n 
Maipni^bi, h o>nr.5 unnKDCTpupyeT pe3ynbTaTbi 
OKcnepuMeHTa. 

OAHH M3 B03MO>KHblX BapnaHTOB MCnOJIHeHMfl 

annapaTa (<£nr.1) coaspkmt nonnpHbiM mctomhmk 
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BtcnioMeHHbte nocneAOBarenbHO noAP«Abi - 3 
napanneribHO oAHononnpHo BKnKweHHbix 
n3nyMatOLAHx ahoaob. A^OAbi MoryT 6biTb 
nK)6oro cneicrpa M3 TepaneBTHMecKH aKTHBHoro 
Anana30Ha AnnH boxih 400 - 1600 hm, h 

KonnwecTBO nx b noAP^Aax (m 1( nri2 n>») 

Bbi6npaK)T mcxoa^ ^3 npn6rikt3HTenbHoro 
paseHCTBa cyMMw pa6oMnx tokob 
OAHononnpHbix a^oaob noAP^Aa nonHOMy TOKy 
AaHHoro HanpaBneHHP Mepe3 MaTpnuy, a 
Kon MM eCT BO noApflAOB Bbi6npa»OT MCXOAH H3 
npn6nn3MTenbHoro paBeHCTBa cyMMbi 
HOMMHanbHbix HanpfljKeHMii noAP«AOB 

BblXOAHOMy HanpPKeHMW MCTOHHMKa nMTaHMfl. 

B o6iAeM cnyMae nannoieK HanpnxeHMH 
MO>KeT 6bJTb noraiueH c noMombra racniAero 
pe3MCTopa KaK b L\enn oTAenbHoro A^OAa 

((jDMr.3), T3K M Ha BXOAe M3TpHI4bl B nenoM. 

flpn ncnonb30BaHnn ncTOMHUKa nuTaHWfl 
nepeMeHHoro TOKa (cjDnr. 2) a^c-aw MaTpm^bi - 2 
BKnioMaKDTCfl b Ka>KAOM noAP«Ay - 3 nonapHo 
napannenbHO pa3HononapHO TaK, MTo6bi b 
MaTpume 6bmn KonoHKH c oahum HanpaBneHneM 

BKHIOMeHMfl AHOAOB. 

OKcnepuMeHTanbHan cxevia npoBepKM 
pa6oTOcnoco6HocTH annapaTa npn 0TKa3ax 
A^oaob (0nr. 4) BKXifOMaer Te xe o6o3HaMeHHfl, 
a TaKxe 4 - n3MepnTenb noriHoro TOKa nepe3 
MaTpni^y w 5 - n3Mep^iTerib TOKa b i4enn 
OTAenbHoro A^OAa noAP«Aa, b kotopom 

MMHTHpyWDTCfl M o6pbIBbl" A^OAOB. 

HcnbiTbiBanacb MaTp^na CBeTOAnoAOB KpacHoro 
i^BeTa pasMepoM mi=m2=.. =m n =1 0, n=5. B 

noAP^Ay. b uenb OAHoro M3 ahoaob KOToporo 
BKnwMeH n3MepnTenb TOKa Mepe3 stot 
oTAenbHbivi a^oa. nocneAOBaTeribHo 
oTK/iKDManncb 1, 2, ....9 a^oaob m n3Mepnncfl^ 
o6mntf tok Mepe3 MaTpnny (lo) n tok nepe3 i-^ 
Ahoa (li). SKcnepuMeHTanbHafl 3aBMCMM0CTb 
I o u li ot MMcna n OTKa30B" auoaob Tuna "oepbiB" 
b 3T0M pyiAy m npMBeAena Ha ct>nr.5. 

PaccMOTpuM A/ifl npuMepa, k MeMy npuBeAeT 
BbixoA M3 cTpofi OAHoro H3 a^oaob nio6oro 
p^Aa, HanpMMep: 

1) b cnyMae, KorAa 6noK nuTaHHfl annapaTa 
BbinoriHeH no cxeivie reHepaTopa TOKa, bwxoa M3 
CTpofl AHOAa, c HanGonee Bepo^THbiM bhaom 
OTKa3a An« CBeTOA^OAOB - Tuna "oGpbiB", b 
nMDOOM M3 p^aob - 3 npuBefleT k yweHbiueHUJO 
BbixoAHotf onTHMecKOfi MOL14HOCTM p^Aa P Bb | X na 
BenuMMHy 6riM3Kyio k Pb^ 1 ^. HAe ^ " mono 
Ahoaob b yKa3aHH0M pflA©. B TO)Ke caiwoe BpeMn 
tok b Ka^AOM M3 a^oaob yKa3aHHoro p«Aa 
B03pacTeT Ha BennMUHy \\lrc\, rf\e \\ - pa6oHwtf 
tok b paccMaTpMBaeMOM pwy MaTpumw a^oaob, 
a tok, npoTeKaiomufi Mepe3 bck) MaTpnuy, 6yA©T 
ocTBBaTbCR nocTOHHHbiM. Bo3pacTaHne TOKa, 
npoTeKaKDiAero Mepe3 cBeTOAnoA, npusoAUT k 
nponopMHOHanbHOMy pocTy BbfxoAHoii 
onTV4MecKOi^ moiahoctm cBeTOAnoAa. 
CneAOBaTenbHO, nonHaa BbixoAHaw onTHMecKan 
MoiAHOCTb annapaTa npaKTHMecKM ocTaHeTcn 
Hen3MeHHoPt m mohcho 6e3 bcakmx onaceHnC^ 
ncnonb30BaTb Hapa6oTaHHbie MeTOAHKH 
B03AeMCTBHfl m nonynaTb OKHAaeMWM pe3ynbTaT 
neMeHnw; 

2) b cnynae, KorAa 6jiok nuTaHun BbinoriHeH 
no cxeMe reHepaTopa Hanpfl>KeHn«, bwxoa H3 

CTpOR A^OAa B pflA© C OTK330M TUna "06pblB" 

yBenuMMT conpoTvianeHne pflAa ao sennMUHbi 
U / (mi-1)li, rAe Uj m lj - pacoMne HanpaweHHe n 
to km a^oaob paccMaTpuBaeMoro p«Aa, m 
npoM3oC^AeT nepepacnpeAeneHne HanpflKeHun 
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yKa3awH0M pane Hanpfl>KeHMe B03pacTeT, a Ha 
Apyrwx "nonHbix" pHAax yMeHbtuHTCfl. npn otom 
nponopi^noHanbHO w3MeHeHMHM tokob, 
npoTeKaiomux b ahoasx, 6yner M3MeHflTbCfl m 

BblXOAHaR OnTMMeCKaR MOli^HOCTb ahoaob H 

annapaTa b i^enoM. BbtxoAHbie onTHMecKne 
napaMeTpw annapaTa M3MeH«Tcn KpafiHe 
He3HaMMTe/ibH0 u He 6yA©T hwokhx npvmnH 
orpaHUHnsaTb ncnonb30BaHne paHee 
Hapa6oTaHHbix mstoamk neneoHoro 

4)OTOTepaneBTMHecKoro B03AeficTBMfl. 

Pe3ynbTaTbt SKcnepi/iMeHTa, npoBeAeHHoro 
Ann MaTpMqbi CBeTOAHOAOB KpacHoro usera 
pa3MepoM 10x5 Ana paannMHoro Mucna 
"OTKasaBUJUX" ahoaob b oahom M3 p^aob, 
noATBep»AaK>T npoBeAeHHbm aHann3 (qb nr. 5). 

npeAnaraeMoe rexHHHecKoe peiueHwe 
nposepeHO b ycnoBHOM aKcnepwueHTe m 
Mcnonb30BaHO npn M3roTOBXieHMH 

na6opaTopHbix o6pa3i^OB cBeTOAHOAHbix 
annapaTos aha qboTOTepanuw cepuu TecKa". 
npn 3KcnnyaTaqnn oGpasnoB b HecroribKO pa3 
coKpaTuncfl bosbpst 0TKa3aBLunx annapaTOB. 

Mctomhuku nHcJxDpMai^nn , ucnonb30BaHHbie 
npM cocraBneHMM onucaHun 

1. UnnapnoHOB B. E. OcHOBbi nasepHofi 
Tepannn. - M.: Pecneicr 06-beAHHeHwn 
HHOTex-nporpecc, 1992, c. 71-80. 

2. naTem- EflB N 0672435, A 61 N 5/06, 
02.94. 

3. naTem- GB N 22112010, A 61 N 5/06, 
11.87. 

4. AnnapaT ne<-ie6Hbifi nopTaTUBHbifi 
cseTOAnoflHbiM MaTpuHHbiPt Ana c|x>TOTepannn 
"flraHa-T". TexHUMecKne ycnoBHfl 
9444-001-44240337-97. 

OopMyna M3o6peTeHMfl: 
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coAepaomufi mctomhhk nwaHWH, p«A 
M3nyMaioinMx ahoaob c pasnn^HbiMn cneiapaMn 
H3 CBeTOBoro n/nnw MHcfepaKpacHoro Anana30H0B 
M3nyMeHMfl, o6pa3yK>mnx MaTpni^y nanyMaiomnx 
Ahoaob, noAKntoMeHHyra k ncTOMHHKy nuTaHwa, 
OTnuHaroinnwcH TeM, mto b HeM MacTb ahoaob 
coeAW-ieHa napanne/ibHO h o6pa3yeT 
oTAenbHbie noApRAU napanneribHO 
coeAHHeHHbix M3nyMaiot4HX ahoaob, 

coeAMHeHHbie nocneAOBaTenbHO. 

2. AnnapaT no n.1 , oTJiuMafomHtfcn TeM, mto 
b HeM yKa3aHHbie napanjieribHo coeAHHeHHbie 
AHOAbi b npeAenax OTAeribHoro noApflAa 
napannenbHO coeAHHeHHbix n3/iyMaiomwx 

AHOAOB Bbl6paHbl HAeHTUHHblMH no ux 

HOMUHanbHOMy HanpwKeHMio. 

3. AnnapaT no n.1 , OTnunaiomHtfcfl TeM, hto 
a HeM b OTAenbHOM noAPHHy napannenbHO 
coeAHHeHHbix ahoaob no MeHbiuetf Mepe MacTb 
Ahoaob cHa6>KeHa oTAertbHWMM racflujHMH 
pe3ncTopaMn. 

4. AnnapaT no n.1, omi/NaioiJUHHCfl TeM, hto 
b HeM b noAPHQW napannenbHO coe ah h e h h bix 
ahoaob BKnMDMeHbi AHOAbi napHO pa3Honon«pHO 

TaK, HTO B pflAaX MSTpHL^bl BIOIKDMeHbl AHOAbl 

oahoH normpHOCTH. 

5. AnnapaT no n.1, 2 h 4, OTnMHawiAnCicfl 

TeM, MTO B HeM KOJIHMeCTBO AHOAOB B KSDKAOM 

noApwy Bbi6npaK5T ucxoa* H3 
npn6riH3HTenbHoro paBeHCTBa cyMMbi paooHwx 
tokob oAHononnpHbix ahoaob noAPWa nonHOMy 
TOKy AaHHoro HanpaBneHUfl Mepe3 MaTpumy, a 
KonnMecTBO noAP*AOB Bbi6npaK)T mcxoah hs 
npn6/iH3HTenbHo paBeHCTBa cyMMbi 
HOMHHaribHbix HanpflweHHH* noAP^AOB 

BblXOAHOMy Hanp^>KeHMtO MCTOMHMKa nMTaHMfl. 
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